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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The power plant which consists of a connection object of the transmission and the engine which turned the principal axis of 
moment to the car longitudinal direction, and have been arranged at the car In the engine suspension system which the body of a car 
was made to support through two or more engine mounts with which a container liner and an outer case are connected through an 
elastic body One engine mount is arranged near the principal axis of moment of said power plant near the power-plant center of 
gravity among said two or more engine mounts. While this engine mount is arranged so that the axis may serve as a principal axis of 
moment of said power plant, and abbreviation parallel, and fixing the outer case of this engine mount to the body of a car The spring 
constant of the elastic body of this engine mount is made into size rather than the vertical direction of a car at the cross direction of a 
car. Another engine mount is arranged near the principal axis of moment of said power plant among said two or more engine mounts 
in the location distant from the power-plant center of gravity. The engine suspension system characterized by what has been arranged 
so that the axis may carry out the abbreviation rectangular cross of this engine mount with the principal axis of moment of said power 
plant. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the engine suspension system which controlled rocking of the car cross direction of a power plant about the 
suspension system of a power plant which consists of the engine and transmission of every [ which is carried in a car ] width, raising 
the oscillating cutoff nature to the body especially. 
[Description of the Prior Art] 

At the time of the acceleration and deceleration of a car, by rapid torque change of an engine, an engine is rocked to a car cross 
direction, rolling, and vibration of a cross direction produces it on a car. As one of the cause of this, it is raised to an engine with large 
mass that the rigidity of the car cross direction of an engine mount is low. raising the rigidity of an engine mount on the other hand, 
although an engine mount is one of the transfer elements which tell engine vibration to the body of a car makes it transmit to the body, 
without attenuating most vibration by the side of an engine, and it is unpleasant — it is filled and becomes the cause of a sound or an 
engine noise. 

That is, in order to make it not make vibration of an engine transmit to the body as much as possible, to make an engine mount soft as 
much as possible and to suppress rocking (variation rate) of the engine at the time of the acceleration and deceleration of a car, it is 
necessary to harden an engine mount as much as possible. 

Thus, in the engine suspension system, the property of control of an engine variation rate and the oscillating cutoff nature to the body 
of being contrary is demanded, and various proposals are made from the former. JP,63-95928,U is known as this example. With the 
equipment indicated by this official report, the power plant which consists of an engine and transmission is arranged every width in the 
engine room, and this power plant is supported by the body through two or more engine mounts. The container liner and the outer case 
are connected through the elastic body, and each engine mount has controlled that vibration of an engine is directly transmitted to the 
body. 

[Problem(s) to be Solved by the Invention] 

However, although there is effectiveness in the spring constant of an elastic body suppressing vibration of an engine the vertical 
direction and since it is horizontally set as size, vibration of an engine is easy to be transmitted to the body in the case of the engine 
mount currently indicated by above-mentioned JP,63-95928,U. Therefore, the oscillating cutoff nature at the time of stationary transit 
of a car and an idling is still inadequate. 

It is filled with the oscillation characteristic of an engine-mount system, and it influences the oscillating transfer characteristics in the 
frequency domain related to a sound or an engine noise. Therefore, it is effective to make the resonance point in this frequency domain 
as high as possible, and to control a vibration level in order are filled and to reduce a sound and an engine noise. 
However, when the metallic-ornaments part of the shape of a ring of mounting was located in an engine side like equipment before, 
the resonance point of an engine-mount system became low, and the vibration level at the time of resonance became high, and it was 
filled and disadvantageous for reduction of a sound and an engine noise. Therefore, in order to make high the resonance point in the 
above-mentioned frequency domain and to control the vibration level at the time of resonance, to lightweight-ize mass of the member 
by the side of the engine in an engine mount as much as possible is desired. 

This invention aims at offering the engine suspension system which can reduce the oscillating transfer on the body from an engine, 

controlling rocking of the car cross direction of a power plant and the migration of a car longitudinal direction which consist of a 

connection object of the engine of every width, and transmission with sufficient balance. 

[The means for solving a technical problem] 

This invention which attains this purpose is as follows. 

The power plant which consists of a connection object of the transmission and the engine which turned the principal axis of moment to 
the car longitudinal direction, and have been arranged at the car In the engine suspension system which the body of a car was made to 
support through two or more engine mounts with which a container liner and an outer case are connected through an elastic body One 
engine mount is arranged near the principal axis of moment of said power plant near the power-plant center of gravity among said two 
or more engine mounts. While this engine mount is arranged so that the axis may serve as a principal axis of moment of said power 
plant, and abbreviation parallel, and fixing the outer case of this engine mount to the body of a car The spring constant of the elastic 
body of this engine mount is made into size rather than the vertical direction of a car at a cross direction. Another engine mount is 
arranged near the principal axis of moment of said power plant among said two or more engine mounts in the location distant from the 
power-plant center of gravity. The engine suspension system characterized by what has been arranged so that the axis may carry out 
the abbreviation rectangular cross of this engine mount with the principal axis of moment of said power plant. 
[Function] 

In the engine suspension system of this invention, since the spring constant of the elastic body of the engine mount (it is an engine 
mount near the power-plant center of gravity to a car longitudinal direction) arranged to the principal axis of moment of a power plant 
at abbreviation parallel is made into size rather than the vertical direction of a car at the cross direction of a car, rocking of the power 
plant centering on the principal axis of moment at the time of the acceleration and deceleration of a car is controlled, and vibration of 
the cross direction of a car is reduced. Moreover, at the time of the idle of a car, and stationary transit, since a power plant is supported 
by the Lord of said engine mount towards becoming small [ the spring constant of an elastic body ], the oscillating transfer on the body 
from an engine is reduced. 

Moreover, since one side constitutes the member which connects the engine mount arranged to the principal axis of moment of a 
power plant at abbreviation parallel, and an engine from a connection pin by which it connects with an engine side and another side is 
inserted in the container liner of this engine mount, reduction of the inertial mass of the vibration system which consists of an engine 
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mount and a power plant can be aimed at. Therefore, the resonance point of vibration system can be made high, oscillating (amplitude) 
level is controlled, it is filled, and a sound and an engine noise are reduced. 

Moreover, since the engine mount of the side which is distant from a power-plant center of gravity to a car longitudinal direction has 
the cylinder shaft which carries out an abbreviation rectangular cross to a principal axis of moment, a large next door and driving 
stability are maintained for a spring constant by the car longitudinal direction good. Moreover, since migration of the cross direction of 
a power plant is suppressed by the engine mount arranged near the power-plant center of gravity and migration of the longitudinal 
direction of a power plant was suppressed by the engine mount of the side which is distant from a power-plant center of gravity, cross- 
direction rocking of the power plant at the time of acceleration and deceleration and migration of the longitudinal direction of the 
power plant at the time of revolution can be controlled with sufficient balance. 
[Example] 

Below, the desirable example of the engine suspension system concerning this invention is explained with reference to a drawing. 
Figs. I thru/or 7 show the engine suspension system concerning one example of this invention. One shows the body of a car among 
drawing. In the engine room of a car, the power plant 2 which consists of the connection object of an engine 3 and transmission 4 is 
arranged, and the power plant 2 is arranged so that the principal axis of moment may serve as a longitudinal direction of a car (every 
[ namely, ] width). The power plant 2 is supported by the body 1 in two or more engine-mount sections 11,31,41, and 5 1 . 
The engine-mount section 11 is car right-hand side (arranged on right-hand side to the travelling direction S of a car.). As shown in 
Fi gs. 2 thru/or 4 , a bracket 12, the connection pin 13, the nut 14, the engine mount 15, and the retainer 16 are arranged at the engine- 
mount section 1 1 . The blanket 12 is carrying out the letter of the abbreviation for L characters, it is formed as attachment section 12a 
by which one side is connected with the flank of an engine 3 with a bolt 25, and the other sides are formed as attachment section 12b 
which attaches the connection pin 13. Bolthole 12c in which a bolt 25 is inserted is drilled in attachment section 12a, and bolthole 12b 
in which the bolt by the side of the connection pin 13 is inserted is drilled in attachment section 12b. 

The connection pin 13 consists of connection section 13b by which a bracket 12 is connected with pin section 13a inserted in the 
container liner 17 of an engine mount 15 mentioned later. Male screw 13c is formed in the edge of pin section 13a. 13d of two bolt 
sections inserted in 12d of boltholes of a bracket 12 and bolthole 13e in which a bolt 26 is inserted are formed in connection section 
13b. The nut 27 is screwed in each bolt 13d inserted in 12d of boltholes of a bracket 12. 

The engine mount 15 consists of an outer case 16, the container liner 17, an elastic body 18, a press fit ring 19, and a bracket 20. An 
engine mount 15 is near the engine principal-axis-of-moment L, and is arranged near the center of gravity of a power plant 2, and the 
axis serves as abbreviation parallel to the principal axis of moment L. The outer case 16, the container liner 17, and the press fit ring 
19 are arranged on this alignment, and the press fit ring 19 is located between an outer case 16 and a container liner 17. The container 
liner 17 and the press fit ring 19 are connected through the elastic body 18 which consists of rubber. That is, vulcanization adhesion of 
the elastic body 1 8 is carried out at the container liner 17 and the press fit ring 19. The press fit ring 19 is pressed fit inside the outer 
case 16, and, thereby, the outer case 16 and the container liner 17 are indirectly connected through the elastic body 18. 
The excision sections 1 8a and 1 8b are formed in the upper part and the lower part of an elastic body 1 8, and the elastic body 1 8 and 
the spring constant serve as size from the vertical direction of a car by this at the cross direction of a car. In this example, upside 
excision section 18a is formed in the shape of radii, and the magnitude serves as size from excision section 18b of the abbreviation 
semicircle-like lower part. In addition, the configuration of the excision sections 1 8a and 1 8b in this example is an example, and is not 
limited to this. 

The bracket 20 bent by the abbreviation U shape is attached in the outer case 16. The bracket 20 is attached in the outer case 16 by 
welding, and bolthole 20a is drilled by the lower part of a bracket 20. The bolt 28 is inserted in bolthole 20a, and the engine mount 15 
is being fixed to the body 1 with this bolt 28. 

Pin section 13a of the connection pin 13 is inserted in the container liner 17 of an engine mount 15, and the point of pin section 13a is 
projected from the container liner 17. The nut 14 is screwed and, as for male screw 13c of the point of pin section 13a, the engine 
mount 15 and the engine 3 are connected by binding of a nut 13. The nut 14 is bound tight with high torque and distributes the large 
load input to the connection pin 13 with pin section 13a and a container liner 17. It becomes possible to make the path of pin section 
13a into smallness by this, and lightweight-ization of the connection pin 13 is achieved. 

The engine-mount section 3 1 is arranged at the car travelling direction S anterior part side of a power plant 2, and the engine-mount 
section 41 is arranged at the posterior part side of the car travelling direction S of a power plant 2. The engine-mount section 51 is 
arranged on the left-hand side of [ car longitudinal-direction ] the power plant 2. Among these, the axis of each engine mount of the 
engine-mount sections 3 1 and 41 is the principal axis of moment L of an engine 3, and abbreviation parallel. The engine mount 52 of 
the engine-mount section 5 1 is arranged from the center of gravity of a power plant 2 in the location distant from the engine mount 1 5, 
and it is arranged so that an axis may become an abbreviation right angle to the principal axis of moment of a power plant 2. 
Fig. 7 shows the engine mount 32 of the engine-mount section 31. The engine mount 32 consists of an outer case 33, the container 
liner 34, an elastic body 35, a press fit ring 36, and a bracket 37. The outer case 33, the container liner 34, and the press fit ring 36 are 
arranged on this alignment, and the press fit ring 36 is located between an outer case 33 and a container liner 34. The container liner 33 
and the press fit ring 36 are connected through the elastic body 35 which consists of rubber. Vulcanization adhesion of the elastic body 
35 is carried out at the container liner 34 and the press fit ring 36. The press fit ring 36 is pressed fit inside the outer case 34, and, 
thereby, the outer case 33 and the container liner 34 are indirectly connected through the elastic body 35. 

The excision sections 35a and 35b are formed in the upper part and the lower part of an elastic body 35, and the spring constant of an 
elastic body 35 serves as size from the vertical direction of a car by this at the cross direction of a car. The bracket 37 bent by the 
abbreviation U shape is attached in the outer case 33. The bracket 37 is attached in the outer case 33 by welding, and bolthole 37a is 
drilled by the lower part of a bracket 37. 

In addition, since the structure of the engine mount in each engine-mount sections 41 and 51 is proportionate to the structure shown in 
Fig. 7 , the explanation is omitted. 

The bolt 38 is inserted in the container liner 34 of the engine mount 32 arranged at the anterior part of a power plant 2, and the both 
ends of a bolt are connected with the bracket 39 fixed to transmission 4. The bracket 37 of an engine mount 32 is connected with the 
body 1 with the bolt which is not illustrated. 

The bolt 48 is inserted in the container liner (illustration abbreviation) of the engine mount 42 arranged at the posterior part of a power 
plant 2, and the both ends of a bolt are connected with the bracket 49 fixed to transmission 4. The bracket 47 of an engine mount 42 is 
connected with the body 1 with the bolt which is not illustrated. 

The bracket 57 of the engine mount 52 arranged on the left-hand side of a power plant 2 is connected with the bracket 59 fixed to 
transmission 4 with the bolt which is not illustrated. The bolt which is not illustrated is inserted in the container liner 54 of an engine 
mount 52, and the both ends of a bolt are connected with the body 1 through the bracket (illustration abbreviation). 
Below, an operation of the above-mentioned engine suspension system is explained. 
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At the time of stationary transit of a car, or the idling of an engine 3, there is almost no variation rate to the cross direction of the car of 
a power plant 2. In this condition, since a power plant 2 is supported in the direction where the spring constant of an elastic body 18 is 
mainly small, the vibration from an engine 3 declines and transfer of the vibration to the body 1 is reduced. Moreover, compared with 
a large next door and other engine mounts, the transfer reduction effectiveness of the vibration to the body 1 of the load which an 
engine mount 15 is near the principal axis of moment L, and acts on an engine mount 15 since it is arranged near the center of gravity 
of a power plant 2 is also remarkable. 

Similarly, since the spring constant of the vertical direction of a car serves as smallness also in the elastic body of engine mounts 32 
and 42, transfer of the vibration to the body 1 is reduced. 

Moreover, at the time of the acceleration and deceleration of a car, although a power plant 2 is rocked before and behind a car, rolling, 
since it makes size the spring constant of the elastic body 18 of an engine mount 15 rather than the vertical direction of a car at the 
cross direction B of a car, at the time of the acceleration and deceleration of a car, rocking of the car cross direction B of the power 
plant 2 centering on a principal axis of moment L is controlled by rapid torque fluctuation of an engine 3. In this condition, although 
the compression set of the elastic body 1 8 is carried out to the cross direction of a car, since the car cross direction of an elastic body 
1 8 has the high spring constant, the deformation of an elastic body 1 8 is small and rocking of a power plant 2 is suppressed by 
smallness. Therefore, vibration of the cross direction B of a car is reduced. 

Furthermore, since the axis of the engine mount 52 arranged on the left-hand side of [ car ] a power plant 2 serves as an abbreviation 
right angle to the axis of other engine ****** 15, 32, and 42, the variation rate of the longitudinal direction of the power plant 2 to a 
car is controlled, and its driving stability improves. 

The connection pin 13 is inserted in the container liner 17 of an engine mount 1 5 among four engine mounts 15, 32, 42, and 52, and 
since it has connected with the power plant 2 and the engine mount 15 fixed to the body 1 side by this connection pin 13, reduction of 
the inertial mass of the vibration system which consists of a power plant and an engine mount can be aimed at. By this, the resonance 
point of vibration system becomes conventionally higher than equipment, and the amplitude level of vibration becomes smallness, it is 
filled with it, and a sound and an engine noise are reduced. 

In addition, since the nut 14 screwed at the tip of the connection pin 13 is bound tight with high torque, pin section 13a and a container 
liner 1 7 can distribute the large load input to that of the connection pin 13, and contraction and lightweight-izing of the path of 
connection 13 are achieved. That is, since the connection member by the side of the engine 3 which is the generating side of vibration 
can be lightweight- ized, it becomes possible to make the above-mentioned resonance point high easily, and is filled, and the reduction 
effectiveness of a sound and an engine noise is heightened further. 
[Effect of the Invention] 

According to the engine suspension system of this invention, the following effectiveness is acquired. 

(**) The oscillating transfer on the body from an engine can be reduced, controlling rocking of the car cross direction of a power plant, 
since the spring constant of the elastic body of this engine mount was made into size rather than the vertical direction of a car at the 
cross direction of a car, while arranging the engine-mount axis arranged near the power-plant center of gravity to the car longitudinal 
direction among two or more ENJI mountings to the principal axis of moment of a power plant, and abbreviation parallel and fixing 
the outer case of this engine mount to the body of a car. Therefore, the absorber for suppressing a motion of the engine at the time of 
the acceleration and deceleration of a car etc. can be abolished. 

(**) Since it turned in the engine mount arranged in the location which is distant from a power-plant center of gravity to a car 
longitudinal direction, and the direction in which the principal axis of moment of a power plant and the axis cross at right angles, the 
variation rate of the power plant of a longitudinal direction can be controlled, and driving stability can be improved. 
(**) Since migration of the cross direction of a power plant is suppressed by the engine mount arranged near the power-plant center of 
gravity and migration of the longitudinal direction of a power plant was suppressed by the engine mount of the side which is distant 
from a power-plant center of gravity, cross-direction rocking of the power plant at the time of acceleration and deceleration and 
migration of the longitudinal direction of the power plant at the time of revolution can be controlled with sufficient balance. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Fig- 1 is a perspective view of the engine suspension system concerning one example of this invention, 

Fig. 2 is a side elevation near [ which supports a power plant on the right-hand side of / in the equipment of Fig. 1 / a car ] the engine 
mount, 

Fi g. 3 is a front view of the engine-mount section in Fig. 2 , 

Fig. 4 is a decomposition perspective view of the engine-mount section shown in Fig. 2 , 
Fig. 5 is an important section sectional view of the engine-mount section in Fig. 2 , 
Fi g. 6 is a front view of Fig. 1 , 

Fig. 7 is an expansion front view of engine mounts other than the engine mount of Fig. 3 , 
It comes out. 
! .... Body 

2 .... Power plant 

3 .... Engine 

4 .... Transmission 

13 .... Connection pin 

15, 32, 42, 52 .... Engine mount 

16 .... Outer case 

17 .... Container liner 

18 .... Elastic body 

L .... Principal axis of moment 
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aastrcfco. cmcj^c »&f*isfcJ:t>'tffc«& 

V&ZH>a 50 
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5 

Stfl^^n-CV^o ?y>r?\>2Q\t. ^tSTlKSttKlJ: 

hft20a#£s£$n*C<r>*o hfil20atCli, «K* h 28 
tfifilSnrfcO, x>t>>^^>hi^i t C<D#)\>I> 

i£tefcT>13<E t*>^13aJt, X 

MUtUs-ci**. t:>^i3«t^fe«^a<ai;i3c4*, 
? hi^m^-sn-cfeo. + ? H3<cg5.#Kij:o. x> 

H4i*, Sh^^r^ww^nrfeD. £tte>i>MD 

vo-ci^o cnccj:*;. tr>SBi>nfi5>ai*'j4cr&c 

h 2 <5C'^M2£a^2E^ IBS $ 4TC C CCC^^, 
x>^>^«5> K&531, 41©JS-X>t>>-^«?> h<C'9B^ 

li. x>*»3octefi^f4LiBg^t7^v-7r<c^o x 

>^>^C> hSP51^>X>^>*^»?> h 52?i, ;<7— 7" 
^ > h 2 OS4L^ e> x > s> > ^ -5 > h 15J: 0 Slin^(ig 

tcE^sn, tt^s^-?-^ > ^ 2®S!i^»4<cRW 

SICK* J: ^icgBg$n'CC^ 0 

32^^l/-C^^. x>>:»-?-5> K 324*, #1333. ftWl 
34. ^<*:35. EAY >^36, ^ ^ir ^ h 37^^6«I.5S 
$ n*C t - ?! ® 3 3<t F*3f§i 34i S A 'J > ^ 35ti(5Ml-±tC 

tctegor^-S, f*31§f33<i;EAy >^36tt, 3t.fyP>U 

34iEAU >^36Kl*DWS8dnrir^. EAl»>^35 

ti. ^»34©rtffllK:EEAStn:*5 0. cntcj:D. #w 

336R|iJ34i^r^ff?^¥^35«:^U , t:jiif55nr^ 

5¥tt<*35Q±fflfeJ:a*T®{cli t W^35a. 35b^^ 
i: -> -caw w 6 *vr a o . *- ? h 37<ot^ i*, ^ 

h7\37a^^5ft$n'C^-2> 0 

/^«7-7*^> h2O|?a5«:Eg$n^cx>i»-70> 
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7 

M*Si*h 5 v i' 3l> 4tzm^2titc7?+r y V 39 

£A,£^ 0 ccwsfcr-i*. ^-^f^> v 2&. £tc 

la L <?m&Xfrn < V - ~fv > h 2 0C-m,Cvi4 < t£ S2S $ 

©in ^ $ n* # 

* ft:, Mn<oism,^ic & % x > 3 <D^K^t h jt 
NBy^tcjg^r^^, x>t>>^«5> hiwlijif*iacD 

^iT6M7-7^ > h 2 <D^M^f£:fri*nB 
5*>tc, ^7-7^>h2G>mM£flJK:i2g2ft&x 

>^>-^^> hsTOis^. filLcox:^^*^/^ 3 

40tf>X>^>-7£> hl5, 32, 42. 52V>*>%. X> 
£CD&3t:>l3iCj:-?X<'<7-7y^ \>2t*7 : - \ ®1 50 
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jitti3«>a^'hfej:y'ftsfk^i^*>n6o rat* 

>y>-^ £ > h cr^f|gj-g;> PSO^r-^H^-T £ £ <t 

cc. cox -5 > h oc^&tii*^tfrti^»s*MO 

^>ho<Wfflra#woJi**»rtflu-^>, x>:>> 
frzxr-^co^i^zigMVzct&X'ZZ. otc 

&~>x, Mm(OimM%<0^>t>ly<O^^K^tc^ 

n/cffigmaegsnfcx>t'>^«?>h, -eow^M 

hS4l^CC|2gl/feX>^>^ 

hr-Mn-^> hoimiEri&io^fl&nit. ^7 
- ^7 > h o£^ifiiG>&sa£frp* ^ J: *> tc i^ccc-r-. 

^2 {alim 1 0 cc^.g cc i5 <^ ^> IM^IIJ r < 9 - 7v > 

^4@ti^2^(C^x>^>^-5> h^EO^m 
■. 

0. 
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1 #7- 

2 slV-zfy^t 

3 



*i3 «*tr> 

15. 32, 42, 52 X>*»-7$> h 

16- 

17- Aff 

* L f5&£M 
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